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INTRODUCTION 
INTRODUCTION 
The Chemistry of steroids is a rapidly expanding field 
providing one of the most interesting and thoroughly ex-
plored area for organic chemists. Cholesterol, the chief 
sterol of mammalian tissue and obligate precursor of steroi-
dal hormone and bile salts has received much attention to 
its chemistry and biochemistry. 
Cholesterol, the first steroidal compound to be known, 
was reported by Cherveul in 1812 and isolated by Vallisneri 
from human gall stone as early as in 1733. An association 
between cholestanic deposits and human aortal plague forma-
tion was well recognized by 1847 and several other relations 
of cholesterol to pathological states were summarized in 
1862. 
The physiological activity of steroidal hormones and 
their role in various metabolism and the discovery of 
several biologically active steroids such as corticoids with 
their wide application in therapy led to the preparation of 
modified steroids with interesting facets of chemistry. 
Every year a very large number of these compounds are syn-
thesized and screened for their chemical, biological* 
therapeutic and industrial potentials• By now a number of 
synthetic steroids have been reported to show antigestagens> 
antimineralo , anticancer, anabolic and antimalarial acti-
vities. They have also been used in treating cardiac 
2 
diseases , skin diseases or disorders and as inflammation 
inhibitors'^. 
The widespread occurrence of heterocyclic compounds in 
nature as alkaloids, vitamins, pigments etc. is well known. 
The present stage development of organic chemistry and 
closely allied branches of biology is characterized by 
extensive investigation of physiologically active substances 
in the plant and animal world. The search of these active 
constituents which are involved in the biological processes 
of various systems has acted as a powerful stimulus to the 
further development of chemistry of heterocyclic compounds. 
Introduction of hetero atom at various sites in steroid 
4—7 8—9 
nucleus , has been reported. Alauddin and Martin-Smith 
and Martin-Smith and Surgue^ have studied biological acti-
vities in steroids, possessing N-atom, both of natural and 
synthetic origin. 
Our laboratory, concerned mainly with the synthesis 
of organic compounds and t h e i r i d e n t i f i c a t i o n and charac -
t e r i z a t i o n by chemical and spec t r a l s tud ies , has been 
engaged for the l a s t two decades in the preparat ion of 
11 12 
modified s t e ro id s . Synthesis of a la rge number of oxa ' , 
a ra ' , imidazole and benzothiazepine de r iva t i ve s 
have been repor ted. The cha rac t e r i za t ion of these compounds 
has been achieved by chemical and spec t r a l methods, employing 
U.V,, I ,R , , N.M.R. Spectroscopy and Mass spectrometry. 
In the present work an attempt has been made to 
prepare some s t e r o i d a l oxazolines mainly in cholestane 
s e r i e s and also a l i t e r a t u r e survey of mass spec t ra l s tud ies 
of s t e r o i d a l benzothiazepines has been done in order t o 
e s t ab l i sh r e l a t i o n s h i p between s t ruc tu re and fragmentation 





In the recent years there has been greatly Increased 
interest in the heterocyclic compounds, oxazolines, which 
are well known for their wide range of interesting applica-
tions in the field of agriculture, industry, cosmetics, medicine 
etc. Oxazolines, known for long, show vast literature. In 
this chapter an attempt is made to record selected examples 
of oxazolines from the literature. 
Oxazolines are five-membered unsaturated heterocyclic 
compounds having three carbon atoms, one nitrogen atom and 
an oxygen atom. The double bond may be located in one of 
the three positions, therefore, making possible the existence 
of three different oxazoline rings : 2-oxazoline (l)> 
3-oxazoline CIl) and 4-oxazoline (III^. 
I I I 
-c—c- -c — c- -c = c-
I I II I I I \/' \ / A/ 
^ A A 
(i; (II) (III) 
2-Oxazolines and their derivatives are by far the 
most common. Very little is known about the 3- and 4-
oxazolines. 
It is very difficult to cover the complete literature 
on 2-oxazolines for want of space and other reasons. How-
ever, a few pertinent recent examples are given below for 
ready reference, 
2«QXAZ0LINES : 
Oxazolines have earlier been prepared by using amino 
17 
alcohols by reaction with acids. The amino alcohols 
must have the NH2 and OH groups on adjoining carbon atoms 
and the acid may be aliphatic or aromatic. Refluxing 2-amino-
2-hydroxymethyl-l,3-propanediol in acetic acid until the 
water of reaction is removed, gives 2-methyl-4,4-bis(hydroxy-
methyl)-2-oxazoline (IV) in high yield. 
CH^OH 
I 2 
















Ethylene oxide adds to the 2-oxazoline (IV) to 
provide 2-methyl-4,4-bis(2-hydroxyethoxymethyl)-2-oxazoline 
(V) in the presence of t r ie thylamine . The products are 
useful as wett ing agents , d i spersants for pigments, and as 
18 intermediates in preparing other su r f ac t an t s • 
CH2QH CH2OCH2CH2OH 
I (C^H_)^N I 
HOH^C-C—CH^ + CH^ CH^ ^ ^ ^ . HOCH^CH^OCH«-C — CH^ 
I I \ / 2 2 2 , I 2 
N 0 0 N O 





Vinyl oxazolines have been prepared from amino alcohols 
by react ion with a c r y l i c e s t e r s . 2-Amino-2-methyl-l-pro-
panol and methyl methacrylate refluxed and then d i s t i l l e d 
in the presence of aluminium isopropoxide gives 2 - i sop ro -
/ \ 19 penyl-4,4-dimethyl-2-oxazoline (VI; , These are useful as 
20 21 
drying o i l for surface coating , p l a s t i c i z e r s arKi 22 fungicides . 
CH, CH CH3 






The action of carbon d lsu lphide on amino alcohols 
g ives good yie lds of the mercaptooxazoline. For example, 
carbon disulphide with 2-amino-2-methyl-l ,3-propanediol 
g ives 2-mercapto-4-methyl-4-hydroxymethyl-2-oxazoline 
(VII) on ref luxing . 
CH^OH CH 5OH 
I 2 I 
CH3-C-CH CH + CS^ > CH3-C—CH2 






The use of iodine as c a t a l y s t with amino alcohols 
and carbon disulphide t o give mercapto oxazolines has also 
been reported. The reac t ion between 2-amino-2-methyl-l-
propane and carbon d isu lphide in presence of iodine gives 
2-mercapto-4,4-diraethyl-2-oxazoline (VIII)^"*. 
CH -^C-CH^OH + CS^ —^—> CH^-C CH„ 






When 2-ainino ethanol and a c e t o n i t r i l e in the presence 
of dehydrated zinc ace ta te are charged in a reac tor and 
heated t o #->^  85° under the flow of dry nitrogen for 20 
hours , 2-methyl-2-oxazollne (IX) i s obtained in 90?^  y i e Jd . 
Phenyl isocyanate and (IX) in a molar r a t i o of 1:2 on h e a t -
ing under anhydrous condi t ions for 2 hours a t 80° give 
about 803^  d l subs t i t u t ed products (Xb)^^. 











o o I 
CH. 
0 <-
H ^ C ^ O 







CH-C-N-C .H. -C-N-C, H-6 4 I 6 5 I 
H H 
(Xb) (Xa) 
2-Oxazollne (IX) and i t s d e r i v a t i v e s can be used fo r 
synthesiz ing polymers which are useful for construct ion of 
97 28 
hydrophil ic segments , for enzyme immobilization , for 
29 
reducing skin and eye i r r i t a t i o n , for the formulation 
of su r fac tan t s , surface modifying agents , d i spersan ts and 
adhesives , and for synthesizing polyurethanes which are 
useful as vascular g r a f t s or a r t i f i c i a l heart parts* 
A mixture of methyl benzoate, 2-aminoethanol and t i t a -
nium t e t r a butoxide when heated to 128-160° with d i s t i l l a -
t ion of methanol provides intermediate 2-aminoethylbenzoate, 
This on heating in vacuo affords 2-phenyl-2-oxazoline (Xl) 
in 7Q3i y i e l d . 
H (C4H,0)^Ti fj 






The copolymers of (IX) and (XI) oxazollnes are used In 
10 : 
33 
cosmetics , which are low irritating to skin and show 
34 
moisturizing effects, and in hair conditioners which show 
hair smoothing, softening and antistatic effects. 
2-Oxazolines (Xlla) are readily prepared by treating 
35 
2-amino-2-methyl-l-propanol with carboxylie acids . 
CH, 
H-C-C - CH«OH + R-C-OH 
CH-





(R = a l k y l , a ry l ) 
An a l t e r n a t i v e technique involves the condensation of 
ac ids , acid chlor ides or e s t e r s with 2,2-diraethyl az i r id ine 
followed by rearrangement to afford the isomeric 2-oxazo-
l ine (Xl lb)^^. 




CHo 3 CH3 
"2? — ?x 






(R = a lkyl , a ry l ) 
11 
The treatment of 2 ,4 ,4- t r imethyl -2-oxazol ine (Xlla) 
(R = CH3) with n-butyl l i thium a t -78*^ in tetrahydxof uran 
produces within a few minutes, the l i t h i o oxazoline as a 
yellow suspension which i s then a lkyla ted with a v a r i e t y 
of a lkyl hal ides furnishing the corresponding oxazolines 
(XIII) which in the presence of a lcohol , acid and epoxide 
provides corresponding e s t e r s (XIV), carboxylic acids (XV) 
and oxazolines (XVl) , r e spec t ive ly . On hydrolysis,(XVI) 
produces a var ie ty of lactones (XVIl) depending upon the 

















2 12 : 
H R"^  
















1 2 ' R-^- C-OH 
' 3 R^ 
(XVI) 
The oxazoline system is also found to be useful for 
protection of carboxylic function if Grignard reagent 
or LiAlH^ is to be used for reduction of other 
ox 
func t iona l group present . For example, levul in ic acid 
i s transformed in to the oxazoline (XVIII) and t rea ted with 
Grignard reagent, the carbinol (XIX) i s produced smoothly 





/ ^ 3 
a. C H ^ 
0 W \ 

























" % / 
C C=0 
/ \ / 
HoC HQC"^*HQ 
(XX) 
When benzaldehyde is refluxed with (Xlla) (R » CH3CH2-) 
for 2y hours at a temperature range 133-153°, only 165^  of 
the desired 2-(l-methyl-2-phenylethyl)-2-oxazoline (XXI) is 
14 
isolated. Only 32?^  yield of crude (XXl) is obtained when 
the reaction is carried out in the presence of acetic anhy-
dride. A satisfactory reaction with a yield as high as 7t% 
is achieved by the use of catalytic amounts of iodine. 
This condensation is successfully extended to other alde-
hydes and oxazolines. Hydrolysis of phenyl eth^ pnyl oxazo-
38 lines (XXI) affords a-methyl cinnamic acids . 
II I ^  I 2 I ^ 
C.H_-C-H + H-C-C CHo —•^> H^C-C CH« 
O 3 ^ 1 I ^ I I 








I ^  
C.H-CH=C-COOH 
O D 
A rapid and efficient synthesis of chiral 2-hydro-2-
oxazolines (XXII) has been reported by heating chiral 
p-amino alcohol with a,a-dimethoxytrimethyl amine in benzene 
using catalytic amount of p-toluenesulphonic acid. 
15 
CH<. OCHo R R' 
\ / 
> CH CH 
1^ wuno 
R-CH - CH-R' + "^N-CH P-TsOH \ / 





[R = 0 ( ^ 3 ) 3 , CH(CH3)2, CH2C^H5, R'=H, C^H ]^ 
Substituted 2-oxazolines are prepared by gas-phase 
dehydration-cyclisation of amino alcohols with acid in the 
presence of the catalyst and the pH of the medium between 
4-9 . Cyclocondensation of amino alcohol with acetic acid 
at 400° for two hours gives 2-alkyl-2-oxazoline (XXIIl) in 
. 40 
91.2% yield . Reaction of hydrogen disulphide in ahhydrous 
methanol at 111° with (XXIIl) gives alkanamide (XXIV) which 
on acidic hydrolysis provides the hydrochloride (XXV) . 
R^  R^  0 R^ R^  
4 ' ' 3 5 I' 4 ' I 3 




[R-^-R'* = H, alkyl , R^  = CH., aryl] 
(XXIII) H^ S 









Methyl threo-2-amino-3-hydroxy stearate heated with 
benzoyl chloride forms the benzamide derivative which gives 
cis-2-phenyl-4-carboinethoxy-5-pentadecyl-2-oxazoline (XXVl) 
when treated with thionyl chloride. Treatment of (XXVI) 
with lithium aluminium hydride forms cis-2-phenyl-4-hydroxy-
methyl-5-pentadecyl-2-oxazoline (XXVII)"*^. 
0 
H^CO-C-CH - CH-R 























[R = CH^(CHJ,^-] 2'14 
17 
p-Phenylserine e s t e r and ethyl-2,2-clichloroimiclo 
ace ta t e hydrochloride r eac t to form 2-dichloro methyl-4-
carbethoxy-5-phenyl-2-oxazoline (XXVIIl) which can be 
converted to the 4-hydroxymethylderivative (XXIX) by 
t reatment with l i thium aluminium hydride 43-45 
CI NH 













Organic acids and a z i r i d i n y l phosphine oxide in toluene 
on ref lux give mixture which can be thermally decomposed to 
provide 2 -subs t i tu ted-2-oxazo l ine . For example, t r i s l - ( 2 -
methy l )az i r id iny l phosphine oxide i s t r e a t e d with butanoic 
acid a t ref lux temperature in to luene solut ion to form 
phosphoric amide de r iva t ives of e s t e r s of amino propanols, 
virtiich decomposes rapidly at a temperature 185 to form a 
18 
mixture of 2-propyl-5-methyl-2-oxazoline (XXXa) and 
2-pxopyl-4-raethyl-2-oxazoline (XXXb)"* .^ 
P(0)(N I )^ + 3CH,-CH^-CH^-C-OH 
CH, •3 2 2 
CH 







CHQ C H ^ C H ^ 
N 0. 
CH^CHn CH .J 
(XXXb) (XXXa) 
The isomerisat ion of l - a cy l az i r i d ine s in to 2-aryl 
or 2-alkyl-2-oxazol ines by various nucleophiles such as 
iodide , th iocyanate , azide ions or t r ibutylamine i s well 
known'*^"^'*^^"^'*. The reac t ion of N ,N-d ipheny l - l - az i r i -
dine carboxamide with sodium iodide in acetone gives 2-
diphenylamino-2-oxazoline (XXXI) , 
: 19 
CH^ 0 C,H. 






H c CH2 






l -p-Ni t robenzoyl-2-a lkyl a z i r i d ine when t rea ted with 
sodium in acetone affords 2-p-n i t rophenyl -4-a lkyl -2-oxa-
zoi ine (XXXII)"*® in 96-983S y i e l d . 
0 .CH2 
O^N^y^-N^ iiai. 
CH-R CH^-C-CH, 3 y 3 
(XXXII) 
[R = CH3, CH2CH3] 
50 The mechanism proposed for the isomerisat ion involve 
as a f i r s t step an a t tack by the nucleophile on an az i r id in ' 
carbon to form an N-p-iodoethylbenzamide ion. In a subse-
quent s tep the ion cyc l izes to the oxazoline and regenera te 
: 20 : 
the iodide ion. 
y c< Nu 9 I I 




55 Heine, et a l . reported the reaction of c i s - and 
trans-l-p-nitrobenzoyl-2,3-dimethyl aziridine with sodium 
iodide in the presence of acetone furnishing corresponding 
c i s - (XXXIIIa) and trans-2-p-nitrophenyl-4,5-dimethyl-2-







/ 3 ^ 3 
A-/ 
H 1 H 
N 0 









: 21 : 
Similar reac t ion with c i s - l - (N-phenyl carbamyl)-2 ,3-
diraethyl az i r id ine y ie lds c i s -2 - an i l i no -4 ,5 -d ime thy l -2 -
oxazoline (XXXIV)^^. 
C.H=-NH-C-N " .CH, ^^ > H I H 
(XXXIV) 
Treatment of N-acylazi r id ines with sodium iodide in 
acetone under reflux gives the corresponding 2 , 4 , 5 - t r i -
a lkyl-2-oxazol ines (XXXV) , Liquid gas chromatography 
revealed tha t i t was a mixture of geometrical isomers c i s 
(XXXVa) and t rans (XXXVb). 
/ R yfx n • xR 
Nal ^ / ^ ^ 
R-CH-CH-R ^^^ > C ,C + C ja \ / ^ 1 H'I R ^ I H'I 
I NO NO 





The amino oxazolines (XXXVI) useful as hypotensives 
and i'nf lammation i n h i b i t o r s are prepared by react ion of 
a-bromoisocyanate with aqueous ammonia and successive t r e a t -
22 
ment of r e su l t i ng urea with water and a base, for example, 
sodium hydroxide. 
Br R* 
R^-CH-C-N=C=dO + NH, — * > 




CH3, CH^=CH, {CH^)J:H, 
CICH2, (CH3)2CHCH2 or H 
H or CH, 
H, CH3, BrCH2 or CICH2 
R 








When the ketone i s t r ea t ed with tosylmethyl isocya-
nide and thal l ium ethoxide in a 4 i l mixture of absolute 
ethanol and 1,2-dimethoxyethane D^ME) a t room tempera ture , 
the product i s 4-ethoxy-2-oxazoline (XXXVIl)^^, which 
can be hydrolysed t o an a-hydroxy aldehyde 59 
23 
0 ) > . 0 
!-R* + CH^-/^ \oS-
TiCX:^H, 
} \ / OS-CH^'N^ 
2115. 
C^H^CH/DViE 













Several substituted 2-oxazolines have been prepared 
from the corresponding epoxide due to reported valuable 
60 pharmaceutical properties . Benzonitrile in concentrated 
sulphuric acid at 0° treated with ethylene oxide and followed 
by neutralization with sodium hydroxide gives 2-phenyl-2-
oxazoline (XI)^^. 








62 John R.L. Smith and coworkers have converted 
seve ra l epoxides in to 2-oxazolines by reac t ion with aceto-
n i t r i l e or benzoni t r i l e in the presence of bo ron t r i f luo -
r i d e - « t h e r complex. The y ie ld i s much higher than the 
y i e ld with sulphuric acid . The r eac t ions are car r ied out 
by s t i r r i n g equimolar amounts of the epoxide and boront r i -
f l u o r i d e - e t h e r complex with an excess of the n i t r i l e for 
two hours at room temperature. Oxazoline (XXXVIII) i s 
usua l ly hydrolysed to the corresponding N-p-hydroxyethyl 
carboxamide (XXXIX) when exposed t o a i r for some weeks. 
, r. , BF^-etherate 





0 I H 
3 II I I 2 
R'^-C-N-C-C-R^ 
H H OH 
(XXXIX) 
\ CH CH / 
R^  
1. R-^  = 
2 . R-" = 
N 0 
(XXXVIII) 
Pr , R^ = Pr, R'^  = Me 
Ph, R^ = H, R^ = Me 
3 . R-^  = H, R^ =: 4-MeC^H4CX:H2, 
R^ =-Me, Ph 
25 
2-Oxazoline (XL)^^ useful as in termediates for drugs 
and agrochems, i s prepared by t r ea t i ng epoxides with n i -
t r i l e s in the presence of acid c a t a l y s t s . For example, 
1,2-epoxy octane i s added to hydrofluoric acid in ace to -
n i t r i l e and s t i r r e d at 0° for 2.5 hour to give 2-methyl-4-
hexyl-2-oxazoline (XL) which on treatment with 3N HCl a t 
1CX)*^C for 3 hours gives 75?^  2-amino octanol (XLI)^^. 













Leffler and Adams described the alkaline ethanolysis 
: 26 
of N-2-bromoethyl-p-nitrobenzamide and reported the i so la -
t i o n of the 2-p-ni t rophenyl-2-oxazol ine (XLII) in 91Jli 
y i e l d . 
0 H 
0,N-^J N-CH2-CH2-Br + OCH3 •> CH. CH, 
V/ 
Haloaraides are converted r ead i ly to oxazolines * 
by a strong base and r a the r slowly by weak base. For 
example, N-2-bromoethyl benzamide undergoes a lka l ine 
methanolysis to form 2-phenyl-2-oxazoline (XI). 
0 H 






E s t e r s have been r e p o r t e d t o r e a c t with a-amino 
a l c o h o l s t o form hydroxyamides which c y c l i s e t o af ford t h e 
cor responding 2 - o x a z o l i n e s , Thus, methy l -p-d imethoxy-
methyl benzoate i s t r e a t e d with sodium-2-amino-2-methyl 
propoxide in t o luene t o g i v e 9551^  amide a l coho l which 
c y c l i z e s on t r ea tmen t with t r i p h e n y l phosphine and e t h y l -
azoca rboxy la t e to g ive 705li 2 [ ( p - d i m e t h o x y m e t h y l ) p h e n y l ] -






+ CH^-C-CH^ONa -^-^—=^> 3 , 2 






2,4-Dichlorophenoxy-4-chloro-3-hydroxy benzene r e a c t s 
with N-2*-chloroethyl-2-bromopropanamide and potassium 
carbonate in ref luxing butanone to give 2-phenoxy-2-alkyl 
oxazoline (XLV) which i s used as a herb ic ide * 
'2 ^ ^ 2 
^ H CH3 
C l - ^ A - O — ^ y - C l + Br-CH-C-NH-CH^-CH^-Cl 










a-Chloroisocyanate and 3-amino-2-methyl phenol are 
s t i r r e d in tetrahydrof uran for 1.5 hour to give 8751^  ch lo ro -
: 29 
e thy l urea, which i s refluxed in methanol and water t o 
afford 73/li 2(3-hydroxy-2-alkylphenyl amino)-2-oxazoline 
(XLVI) which a c t s as antiglaucoma and vasocons t r i c t ive 
71 
agent 









A s e r i e s of 3-oxazolines is synthesized using the 
general procedure of reac t ion of an a-hydroxy ketone t o 
acet ic acid and ammonia and ex t rac t ing the product with 
e the r . For example, phenyl acetyl ca rb ino l , ace t ic acid 
and ammonia when allowed t o react for seven hours, 3-oxa-
zol ine (XLVII) i s obtained'^^. Reduction of (XLVIl) with 
l i thium aluminium hydride affords l -phenyl-2-ethylamino-
1-propanol (XLVIII) in 803^  y i e ld . Such compounds are 
reported t o be useful due to b io log ica l a c t i v i t i e s such as 





CH-,-C~C-C,H^ + CHXOOH 3 j 11 o 5 3 
OH O 











3-Hydroxy-2-methyl ketones r e a c t with ammonia and aro-
73 74 
matic aldehydes to give 2-aryl-3-oxazolines ' • For 
example, 3-hydroxy-3-methyl-2-butanone reacts with ammonia 
forming 2-hydroxylalkyl-tetramethyl-3-oxazoline (XLIX) 
while the same in presence of benzaldehyde under the condi-
tions gives 4,5,5-trimethyl-2-phenyl-3-oxazoline (L). 





OH NH, 2 J 












(CH^)^-C-C-CH^ + NH^ > 
'3'2 OH {J 
OH 
I 











3-Oxazolines (LI) can be p repa red from ha loa ldehydes , 
ammonia, water and simple a ldehyde or ketone in a one-pot 
r e a c t i o n , which f u r t h e r r e a c t s wi th acid c h l o r i d e t o a f ford 
f \75 3 - a c y l - 4 - c h l o r o o x a z o l i d i n e s CLIi ; , 
CH^ CH=0 R' 
CH 








R-^  R"^  
(LI) 










(R-'- = H, a lkyl , a ry l ; R^ = H, a lkyl , a ry l ) 
3-Oxazolines can be prepared by the addit ion reac t ion 
of az i r ine with diphenyl ketene. For example, 3-(dimethyl-
amino)-2,2-dimethyl-2H-azirine r e a c t s with diphenyl ketene 
76 t o give 3-oxazoline (LII I ) , 
CH-5 R C.H^ 
3v y 6 5 
N-C — C + 













[R=R^=CH„, R=C.H,,, R^=C„H_] 6"5' '2"5-
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4-OXAZOLINE : 
Very l i t t l e work has been reported on the preparat ion 
of 4-oxazol ines . However, a few avai lable examples are as 
fo l lows . 4-oxazoline i s prepared from naphthylisocyanate 
and an a-methylaminoalkylni t r i le . For example, a-methyl 
amino v a l e r o n i t r i l e and 1-naphthylcisocyanate in e ther gives 
l - ( l ' - cyanobu ty l ) - l -me thy l -3 - ( l~naph thy l )u rea which can be 
converted to 5-amino-3-methyl-2-(l-naphthylimino)-4-n-propyl-







CH3 CH2 CH2CH2-CH-CH 
H^C-N N 
^ C ^ H 
N=C=0 i' 
CHjCHjCHj-C = C-^W2 
CH,-N O 
(LIV) 
: 35 : 
The thermal rearrangement of 4-isooxazolines (LV) to 
2-acylaziridines (LVI) and subsequently to 4-oxazoline 






-> R I N ^ I _2 I2itiene_> 






(LV) (LVI) (LVII) 
Treatment of 2-benzoyl-l-cyclohexyl-3-phenyl a z i r i d ine 
with one equivalent of 2,3-diphenylcyclopropanone in reflux— 
79 ing benzene affords 4-oxa2oline (LVIIl) , 
C^Hs 
0 
II C^H^-C-CH—CH-C^H^ +OaC 











4-Oxazolines (LVIIl) d isp lay marked revers ib le thermo-
chromism and photochromism to red spec ies , and a l l give 
br igh t red melts , which are t e n t a t i v e l y a t t r i bu ted to the 
following equi l ibr ium. 
C6"5-^ 
II 6 5\ y 6 5 
C=C 









Epoxides being useful intermediates in organic syntheses 
are reported to afford oxazolines, when allowed to react 
with excess of ace ton i t r i l e in presence of borontrifluoride -
ether complex. We have t r ied to prepare oxazolines froa 
s teroidal epoxides because of the i r expected interest ing 
applications in various f i e l d s . 3p-Chloro-5,6a-epoxy-5a-
cholestane (LLC) was made to react with acetoni t r i le in the 
presence of p-toluenesulphonic acid. But i t was revealed 
that instead of oxazolines some other products (LX) and (LXI) 
were formed. The reaction, isolat ion and tentative charac-
te r iza t ion of the products obtained are discussed below. 
Further investigations to support the characterization and 
similar studies with other suitable substrates and reagents 
are under hand. 
Reaction of 3B-chloro-5,6a-eDOXv-5a--cholestane (LIX) with 
ace toni t r i le in presence of p-toluenesulohonic acid : 36-
Chloro-5-hvdroxv-5a-cholestan-6B-vl-tosvlate (LX) and 36-
chloro-5.66-dihvdroxv-5a-cholestane (LXl) : 
38 
A mixture of epoxide (LDC) and a c e t o n i t r i l e in dioxan 
with p-toluenesulphonic acid was s t i r r e d at room temperature 
fo r th ree days. The reac t ion mixture af te r work up and column 
chromatography over s i l i c a gel afforded two compounds» m.p» 
150° and 122°. 
(LIX) 










Character iza t ion of the compound, m.p. 150°. as 38-chloro-
5-hvdroxv-5tt-cholestan-66-^l- tosvlate (LX) : 
The compound, m.p. 150 , was analysed for Co^FL-O.SCl 
(pos i t i ve Bei l s te in t e s t ) . The composition indicated the 
incorporat ion of seven carbon and t h r ee oxygen atoms. The 
i . r . spectrum of the compound exhibited a sharp absorption 
band at 3518 cm' ind ica t ing the presence of t e r t i a r y a l c o -
hol ic group. Another band at 1598 cm~ was assigned to a r o -
matic r ing system. Bands observed at 1350, 1173 and 890 
cm" , combined with band at 1598 indicated the presence of 
80 t o s y l a t e group , thus accounting for t h r e e oxygen and seven 
carbon atoms. Fur the r , a band at 957 cm" supported the 
presence of carbon-chlorine bond • 
The n.m.r . spectrum showed two doublets at d 7.8 and 
7.34 c h a r a c t e r i s t i c of p -d i subs t i tu ted benzene r i n g . A peak 
seemingly as s i n g l e t appeared at d 4.23 ascr ibable t o C6-aH 
in (LX) and mul t ip le t at d 4.15 (Wl/2 = 18.3Hz) t o C3-aH. 
Fur ther a sharp s i n g l e t at d 2,45 for three porotons can be 
ascribed to methyl attached t o benzene r ing in t o s y l a t e . 
Other methyl protons s igna ls were observed at d 1.04, 0 .89 , 
0 .87 , 0.85 and 0 . 6 1 . On the bas is of above spect ra l data* 
the compound, m.p. 150° may be t e n t a t i v e l y character ized as 
40 
3p-chloro-5-hydxoxy-5a-cholestan-6p-yl tosy la te (DC). 
Charac te r iza t ion of the compound. m,p. 122° as 36-chloro-5. 
66-dlhvdroxv~5a-cholestane (LXI) : 
The compound, m.p, 122° was analysed for CjyH.yO-Cl 
and gave pos i t ive Be i l s t e in t e s t , ind ica t ing that the moiety 
0, H^ i s added during the course of reac t ion , which i s accoun-
t ab le by considering the epoxide r ing opening by water giving 
a g l y c o l . 
The i . r . spectrum of the compound showed bands at 3577 
and 3425 cm (br) for two hydroxy 1 groups one showing 
H-bonding. Another band at 967 cm" was assigned to carbon-
chlor ine bond. 
Jio o ther s ign i f i can t band was observed in the spectrum. 
On the bas is of the composition and the i . r . spectrum values 
the isomeric s t ruc tu res (LXIa-LXIc) can also be formulated 
for the compound, m.p. 122°. 
The n .m.r . spectrum of the compound gave a mul t ip le t a t 
d 4.37 (Wl/2 =j 17,3H2) in t eg ra t ing for one proton and was 
assigned t o C3-aH, thus rendering the r ing junction t r a n s . 
Another s ing le t l ike peak appearing at d 3.55 can best be 
accounted for C6 by considering the C6 proton as a oriented 
i . e . equa to r i a l which i s expected t o show less coupling than 
: 41 
what we expect for a fi proton. Therefore rendering the 
hydroxy function as p-or ien ted at C6. Thus the a l t e r n a t e 
s t r uc tu r e s (IXIa-c) can be discarded. 
^8^17 
(LXI) 5a,6p 
(a) 5^, 6a 
(b) 5a, 6a 
(c) 5p, 6P 
By comparison with the authent ic sample (m.p, , 
mixed m.p. and t . l . c . ) , the compound, m.p. 122° i s 




All melting points are uncorrected, I.R. spectra were 
measured with a Perkin-Elmer 237 spectrophotometer. The 
N.M.R, spectra were run in CDCi^ on a Varian A-60 instrument 
with T.M.S. as internal standard. TLC plates were coated 
with silica gel and sprayed with a 203^  aqueous solution of 
perchloric acid. Petroleum ether refers to a fraction of b.p. 
60-80®. N.M.R. values (d) are given in ppm ( s = singlet, 
d = doublet, t = triplet, br = broad, mc = multiplet 
centred at). I.R. values are given in cm"" . 
36-Chlorocholest-5-ene : 
Freshly purified thionyl chloride (40 ml) was added 
gradually to cholesterol (50 g) at room temperature, A 
vigorous reaction ensued, with the evolution of gaseous 
products. When the reaction slackened the mixture was gently 
heated at a temperature of 50-60°C, on a water bath for 1 
hour. Reaction mixture was then poured slowly with constant 
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shaking in excess of cold water. The yellow sol id thus 
obtained was f i l t e r e d under suct ion and washed several t imes 
with ice cooled water and a i r d r i e d . Recrys ta l l i za t ion from 
acetone gave 3p-chlorocholest-5-ene (45 g ) , m.p. 95-96 
( l i t . ® ^ , m.p. 96-97°C). 
3B-Chloro-5.6a-eDoxv-5a--cholestane (LIX) : 
Cholesteryl chlor ide ( l l g) in chloroform (100 ml) was 
t r ea ted with a solut ion of perbenzoic acid (1 .1 mole equiv.) 
in chloroform and l e f t a t -8 for 20 hours . The mixture was 
then washed with ice-cooled sodium bicarbonate solut ion {^%) 
water and sodium th iosu lpha te so lu t ion {5%) and again with 
water and dried over anhydrous sodium sulphate. Evaporation 
of the solvent gave an o i l , which was c rys t a l l i zed from ace -
tone to give (LIX) as needles (8 .1 g ) , m.p, 89 (reported , 
m.p. 89-90°) . 
Reaction of 3B-chloro-5.6a-eDOXv-^tt-cholestane (LIX) with 
^ c e t o n i t r i l e in presence of p-toluenesulphfonic ^cid ; 30-
Qhloro-5-hvdroxv-5a-cholestan-6B-Yl t o s v l a t e (LX) and 36-
chloro-5.66-dihvdroxv-5a-cholestane (LXl) : 
To a so lu t ion of 3p-chloro-5,6a-epoxy-5a-cholestane 
(LIX) (1 gm) in dioxan (40 ml) was added a c e t o n i t r i l e (3 ml) 
44 
and p-toluenesulphonlc acid (100 mg) and s t i r r e d at room 
temperature for th ree days. The progress of the r eac t ion 
was monitored by t . l . c . When a l l the s t a r t i n g mater ia l was 
consumed, the reac t ion mixture was poured Into water and 
ex t rac ted with e the r . The e the rea l layer was washed success -
ive ly with water, sodium bicarbonate {^%) and again with 
water and dr ied over anhydrous sodium sulphate . On evapo-
r a t i o n of the solvent the res idue obtained was chromato-
graphed over s i l i c a gel (30 g ) , Elutlon with l i g h t petroleum-
e the r (20:1) afforded a solid which was c r y s t a l l i s e d from 
l i g h t petroleum to give 3p-chloro-5-hydroxy-5a-cholestan-6p-yl 
t o s y l a t e (LX) (200 mg), m.p. 150* .^ 
IR ( S) max) : 3518 ( t -OH), 1598 (/i^rom.) 1350, 1173 and 
890 ( t o sy l a t e ) and 957 cm"-*- (C-Cl). 
NMR (d) : 7,8 and 7.34 (m, 4H, aromatic protons, p - d i -
s u b s t i t u t e d ) , 4.23 ( s , C6a-H), 4.15 (m, 
Wl/2 = 18.3Hz, C3a-H), 2.45 ( s , tosyl-CH3), 
1.04, 0 .89, 0 .87, 0 .85 , 0.61 (other nvethyl 
p ro tons) . 
Analysis found : C, 73.88; H, 10.70 
Calcd. for C34H^30^SC1 : C, 73.90; H, 10.71?i, 
Further e lu t lon with l igh t petroleum - e ther (15 t l ) 
45 
afforded 3^-chloro-5,6^-dihydroxy-5a-cholestane (LXI) 
o ft 1 
c r y s t a l l i z e d from acetone (350 mg), m.p. 122 (reported , 
m.p. 124-126°) and found to be i d e n t i c a l to the au thent ic 
sample in a l l r e s p e c t s . 
IR ( "^ max) : 3577 and 3425 ( s , d, 2X-0H), 967 cm"-*" 
(C-Cl) . 
NAm (d) I 4.37 (m, Wl/2 = 17.3Hz, C3a-H), 3.55 
(appeared as singlet, C6a-H), 1.22, 0,91, 
0.89, 0.80 and 0.69 (methyl protons). 
Analysis found : C, 68.88; H, 8.92 
S7^47S^-'- ^®q"^^®s • C, 68.90; H, 8.943i. 
Preparation of 3B-chloro-5.6B-dihvdroxv-5a-cholestane(LXl) : 
(authentic sample) : 
A mixture of 3p-chlorocholest-5-ene (2 gm) and formic 
acid (2 ml, 88?^ ) was heated on a water bath at 70-80°C for 
five minutes and then allowed to attain room temperature. 
Hydrogen peroxide (2 ml, 30?^ ) was added to the mixture and 
it was left at room temperature for twelve hours with occa-
ssional shaking. Boiling water (30 ml) was added to the 
mixture and allowed to attain room temperature, when a solid 
46 t 
was separated which was filtered under suction and air dried. 
The solid was dissolved in methanol (60 ml) and the solution 
was heated with NaOH solution (2 ml, 2b%) for ten minutes on 
a steam bath. The solution was acidified with HCl and dilu-
ted with boiling water (30 ml). The diol obtained on cooling 
was collected by filteration under suction and recrystallized 
A ft! ft 
from methanol, m.p. 122 (reported , m.p. 124-126 C). 
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CHAPTER TWO 




Interest In seven membered heterocycles with thre« 
double bonds in the ring has sprung up in the last few 
years in connection with studies of aromaticity and of the 
1-6 
valuable therapeut ic proper t ies" 
of t h i s group. 
of some of the compounds 
Thiazepines are seven-membered heterocycles having 
ni t rogen and sulphur as the hetero atorasj these may be 
1,2-thiazepine ( l ) , 1 ,3- thiazepine ( l l ) , 1,4-thiazepine 
( I I I ) and 1,5-thiazepine (IV) depending upon the pos i t ion 
of nitrogen and sulphur in the r ing system. 
cc» 
(II) (III) (IV) 
Benzo-annelated compounds of thiazepines called as 
benzothiazepines (l-IV) are claimed to exhibit a wide 
57 
spectrum of pharmacological activities as tranqulllzlng, 
antibacterial, neuroleptic, anticonvulsive, antidepressant 
7-13 
etc. . Hence, synthetic chemists have taken Interest 
In the preparation of such derivatives. 
A number of steroidal benzothiazepines have been 
14 19-23 prepared * and their mass spectral studies have also 
been reported to support the structures. But a survey of 
literature revealed that no systematic mass spectral study 
of steroidal benzothiazepines has been reported for corre-
lation of mass fragmentation pattern and structure. This 
prompted us to present the mass spectral studies available 
19-23 
of steroidal benzothiazepines reported , in a systema-
tic way. This chapter is an attempt for the same. The 
compounds Included in the study are 5a-cholestan[4a,6-bc]-2, 
3*-dihydro-l',5*-benzothiazepine (l), 5a-cholestan[4a,6-bc]-
2*,3«-dihydro-l*,5*-benzothiazepin-3p-yl acetate (II), 5a-
cholestan[4a,6-bc]-2*,3'-dlhydro-l*,5'-benzothlazepin-3p-yl 






zepin-3p-yl acetate (VII), 5a-cholestan[5,7-bc]-2*,3'-dihydro-
l,5«-benzothiazepin-3p-yl chloride (VIII), 5a-stigmastan-[5, 
7-bc]-2*,3'-dihydro-l*,5'-benzothiazepine (IX), 5a-stignias-
tan-[5,7-bc]-2',3*-dihydro-l ' ,5*-benzothiazepin-3p-yl 
acetate (X) and 5a-stigmastan-[5,7-bc]-stigmast~3-en[5,7-bc]-
2«,3*-dihydro-l*,5«-benzothiazepine (XI). 
These compounds are structurally very close to each 
other. I t was anticipated that they wi l l follow similar 
fragmentation pat ter thus offering a simple and effective 
method of the i r characterization by mass spectrometry. I t 
i s gratifying to note that this indeed seems to be the case. 
R 
( I ) 
( I I ) 






























In the first series (l-V) only the mass spectrum of 
5a-cholestan[4a,6-bc]-2*,3'-dihydro-l*,5'-benzothiazepine 
(I) has been discussed in detail and this may be considered 
as the representative model for the benzothiazepines (II-V). 
The mass spectrum of 5a-cholestan[4a,6-bc]-2*,3*-
dihydro-l*,5*-benzothiazepine (l) gives a very prominent 
molecular ion peak at m/z 491 (C33H.QNS). Other signifi-
cant ion peaks are observed at m/z 476 (Mt-CH^), 458 
(Mt-SH), 378 (Mt-CgHj^^, side chain), 396 (Mt-95, CjH^^), 
354 (m/z 476 - C^H^NS), 282 (C^gH2QNS), 244 (Cj^^H^gNS), 
243 (Cj^ gHj^ yNS), 230 (Cj^^H^^NS), 229 (C^ ^^ Hj^ N^S), 228 
(C^^Hj^^NS), 214, 200, 163 (C^H^NS), 149 (CgH^NS), 95 
(CyH,,) and lower mass peaks. The fragmentation leading 
to the formation of interesting and important ions have 
been suggested in the following schemes : 
m/z 458 (Mt-33(SH)) : 
: 60 : 
Scheme-; 
^8"l7 98^17 CoH 
4i" ^  
hlit 491 (I») 
(C33H45NS) 
8"17 
m/z 490 (la) 
98^17 
m/z 458 (lb*) 
m/z 396 (Mt-95) 
Scheme-2 
^8^17 
M. 491 (!••) 
m/z 37Q[tAt-CQH^y, s i de c h a i n ] (C^^H3^NS), tn/z 243 (Cj^^Hj^^NS): 
Scheme-3 
m/z 378 ( Id ) 
62 
m/z 476 (Mt-CH_) and m/z 354 (m/z 476-aminothiophenol moiety) 
Scheme-4 
CgHj^ y 
Mt 491 (I") m/z 476 (le) 
i/z 354 (If) 
t 63 : 









m/z 282 (Ih) 
dh') 
: 64 
m/z 244 (CJ^^HJ^QNS) and m/z 243 (C^ H^j^ -^ NS) : 
Scheme-6 









( ! • ) 
i > « > etc, 
^ d j ' ) m/z 243 ( I j ' O 
66 
m/z 230 (C^^Hj^^NS), m/z 229 (C^^Hj^^NS) and m/z 228 (Cj^^H^^NS): 
C H Scheme-8 
^8 17 
CsHl? 




m i/z 229 (II) 
\^  




m /z 228 dm) m/z 228 (Im«) m/z 228 (Im**) (Im'") 
67 I 
m/z 163 (C^H^NS) and m/z 149 (CgH^NS) ; 




i/z 163 ( I n ) 




m i/z 149 ( l o ) do') 
m/z 95 (CyHj^ j^ ) : 




( ! • • ) 
m/z 95 
dp) 
Other der iva t ives such as (II-V) behave qui te s imi la r to 
/ \14 15 the parent benzothiazepine ( I ; * . 
The mass spectrum of 5 a - c h o l e s t a n [ 4 a , 6 - b c ] - 2 ' , 3 ' - d i h y d r o -
l*,5*-benzothiazepin -3p-yl ace ta te ( I I ) gives prominent mole-
c u l a r ion peak at m/z 549 (CORH^^O NS), Some s ign i f i can t 
corresponding peaks obtained are m/z 534 (Mt-15), 507 
(Mt-CH2=C=0, (42)) , 489 (Mt-CH3C00H). Other s ign i f i can t ion 
peaks corresponding to I are obtained at m/z 474 (m/z 489-CH2), 
456 (m/z 489-SH), 436 (Mt-side chain, CgH^^^), 396 (m/z 489-93), 
352 (m/z 474-2-aminothiophenol moiety) , 280 (CJ^QH^QNS), 242 
(C^sH^^NS), 241 (C^^H^^NS), 228 (C^^H^^NS), 227, 226 -
(C^^Hj^^NS), 212 (m/z 228-CH3), 198, 163, 149, 93 and lower 
mass peaks ( c h a r t - l ) . 
m/z 507 (Mt-CH^=C=Q)-'-^; 69 : 
C3H17 Scheme-ll 
( I I ) M^ 549 ( I IM m/z 507 ( l l a ) 




/ \ / \ 
(II) 
-CH3COOH m/z 490 (lib) (lib*) 
m/z 489 (lie) 
70 : 
The mass apex:trujn of 5a-choles tan[4a ,6-bc] -2* ,3*-
clihyciro-l*,5 '-ben2othiazepin-3p-yl propionate ( I I I ) g ives 
prominent molecular ion peak m/z 563 (C-J^HBOO^NS) along 
with other s ign i f i can t ion peaks at m/z 548 ( M I - C H ^ ) , 521 
(Mt-42, CH2=C=0), 491 (Mt-72, CH2CH2CO2), 490 (Mt-73, 
CH3CH2CO2), 489 (Mt--74, CH3CH2COOH), 474 (m/z 489-CH3), 
458, 456 (m/z 489-SH), 450 (AUt-side chain, CgH^^), 396 
(m/z 489-93), 378 (m/z 491-side cha in) , 376 (m/z 4 8 9 - C Q H , 7 ) 
352 (m/z 474-aminothiophenol moeity) , 280 (C^gHj^gNS), 242 
(C^^H^^NS), 241 (C^^Hj^^NS), 228 (Cj^^H^^NS), 227, 226 
^^14^12^^ ' 214, 212 (m/z 228-CH3+H), 200, 189, 163, 149, 93 
and lower mass peaks (Cha r t - l ) . 
: 71 : 











-C.H.NS 6 4 
m/z 352 
m/z 456 < "^" 






m/z 476 (X=AcO) 
-^ ide chain ^ ^/^ 450 (X=PrO) 
-HX 
Vit 549 (X=AcO)(lI«) 
(C35H5^02NS) 
Mt 563 (X=PrO)(lII«) 
m/z 376, m/z 378" 
(X=AcO), (X=PrO) 
(^ 36"53°2NS^  
-side chain 
m/z 149 (CgH^NS) 
/ 
(C33H47NS) 
• m/z 163 (C^H^NS) 
m/z 93 (C7H9) 
m/z 228 (C^^H^^NS) 
-CH3+H* 






The mass spectrum of 5a-stigmastan[4a,6-bc]-2*,3*-
dihydro-l*,5»-benzothiazepin-3p-yl acetate (IV) shows pro-
minent molecular ion peak at m/z 577 (C^yHctO^NS) along 
with other significant ion peaks at ra/z 562 (Mt-CH^), 535 
(Mt-CH2=C=0), 518 (Mt-side chain), 436 (m/z 562-2-amino-
thiophenol moiety), 382, 296, 295 (296-H), 228 (Cj^gH^gNS), 
248 (280-S), 242 (Cj^ H^j^ N^S), 241 (Cj^ H^^ ^^ NS), 228 
(C^^H^^NS), 226 (Cj^^H^2^), 214, 212 (228-(H-K:H3 ), 190, 
136, 125 and other lower mass peaks (Chart-2). 
Mass spectrum of 5a-stigmastan[4a,6-bc]~2*,3*-
dihydro-l*,5'-benzothiazepin-3p-yl propionate (V) shows 
prominent molecular ion peak at m/z 591 (C3gHgy02NS) along 
with some other significant ion peaks at 576 (Mt-CH-), 549 
(Mt-CH2=C=£)), 535 (Mt-CH2-CH2-CO), 518 (Mt-CH3CH2C02), 517 
(Mt-C2H5C00H), 502 (m/z 517-CH3), 486 (Mt-105), 484 (m/z 
517-SH), 450 (Mt-side chain), 376 (m/z 517-side chain), 380 
(m/z 502-2-aminothiophenol moiety), 354, 296, 295 (m/z 296-H), 
280 (C^gH^gNS), 242 (C;L5"I6^^' ^"^^ ^^15^15^^' 228 
(Cj^ H^j^ N^S), 214, 212 (m/z 228-(H+CH3), 200, 198 and other 
lower mass peaks (Chart-2). 
Chart-2 
: 73 : 










•side chain ^/^ 435, m/z 450 
(X=AcO) (X=PrO) 
-CH -XH 
m/z 421 m/z 376 
m/z 518 
(X=PrO) 
Mt 577 (X=AcO) (IV«) 
(C37"5502^^ 





m/z 535 (XW^cO) 
m/z 549 (X=PiO) 
, + 
-CH, 
m/z 484 < '^^ 
m/z 380 
m/z 280 f-
m/z 149 (CgH-^ NS) 
-"6"4^// \\ 

















A comparison of these spectra of five benzothiazepines 
clearly showed remarkable similarity between them. The 
presence of different substituents in different parts of the 
five benzothiazepines structure (l-V) help in better inter-
pretations of their mass spectra. 
A screening of these spectra revealed that these steroi-
dal benzothiazepines undergo characteristic fragmentation 
which can be exploited for identification purpose as shown 




I \ 1 
1 *— -W -
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Cleavage mode a-a ' provides a prominent ion peak at 
: 75 
m/z 243 (C,^H,yNS) in the structure I. Analogous peak at 
m/z 241 (C|CH,RNS) after the expulsion of acetic acid ^ nd 
propionic acid can be seen in the mass spectra of (II-V). 
The presence of C^QHJI side chain in (IV) and (V) does not 
make any difference (regarding the fragment ion peak at 
m/z 241) and this supports the proposed fragmentation of 
a-a* cleavage mode (Scheme-6 and 7), Cleavage mode a-a** 
(Scheme-8) gives m/z 230 from I and the corresponding peaks 
at 228 from II-V. 
The cleavage mode b-b* (Scheme-5) is reflected into 
ion peaks at m/z 282 in I and at m/z 280, in the remaining 
four mass spectra of II-V. 
The diagnostic peaks due to the fragmentation a-a*, 

























In continuation with the study of benzothiazepines 
we ca r r i ed out the study of mass spec t ra of benzothia-
zepines (VI-XI) obtainedfrom 5-en-7-one de r i va t i ve s . The 
compound 5a-cholestan[5,7-bc]-2*,3*-dihydro-1*,5*-benzo-
th iazep ine (VI) i s taken as t he r ep resen ta t ive member of 
the family for de ta i l ed d e s c r i p t i o n . 
The mass spectrum of 5a-choles tan[5 ,7-bc3-2*,3*-
dihydro-l*,5*-benzothiazepine (Vl) gives a very prominent 
molecular ion peak at m/z 491 (C23H.^NS) which i s the base 
peak a l s o . Other s ign i f i can t ion peaks are observed at 
m/z 476 iiAt-CH^), 475 (Mt-NH2 or m/z 476-H), 406 (Mt-C^H^^g), 
378 (Mt-side chain, CgH^^), 296 (CT^^H^^ns), 283 (C^gH23^NS), 
282 (C^QH^QNS), 281 (C^QHJ^^NS), 270 (C^7H2QNS), 268 
(Cj^^H^gNS), 267 (C^^H^^NS), 255 [(C^^H^^NS), {C^^H^^)], 243 
(Cj^^Hj^yNS), 240 (m/z 255-CH3), 228 (m/z 243-CH3), 225 (m/z 
24O-CH3), 212, 198, 163, 149 and other lower mass peaks. 
The formation of some of the s ign i f i can t fragment ions 
have been ra t iona l ized in the following schemes with mecha-
nism wherever needed. 
m/z 476 (Mt-CH^) and 475 (m/z 476-H) 
: 77 : 
CQHJ_7| 
-1+ Schenie-13 
MT 491 (VI ' ) 
(C33H^^NS) m, 
/ z 476 (Via) 
^8"17 
m/z 475 ( V I b ' * ' ) 
/ z 475 (VIb ' ) 




M. 491 (VI*) 
CQHJ_7 
^8^17 
m/z 47b (VIb' • ") 
: 79 : 





Mt 491 (VI') 
vJ' 
CgH^y 
(VI) Mt 491 (VI* •) 
CQH^J 
m/z 373 (Vic) ( V i c ' ) V z 378 ( V i c " ) 
80 
Several fragment ion peaks such as m/z 296» 283, 
270, and 243 are analogous to the corresponding ions 
derived from cholest-5-en-7-one (A) under electron 
impact 
the same fragmentation as reported 









m/z 176 m/z 163 
: 81 : 
m/z 296 (Cj^^H^^NS), m/z 283 (C^QH^J^NS), m/z 270 (C^JH^Q^NS) : 
Scheme-l? CgHj^ y 
(VI«) 
(VId) 
\ - 4 N ^ W 
S +N-H 
CQHJ_7 









m/z 283 (Vlf) 
-CH3 
m/z 268 
m/z 296 (Vie) 
-CH3 
m/z 281 
: 82 s 
m/z 282 (Cj^gH2QNS) and m/z 267 iC^jH^jNS) t 
( V I " ) 
Cu -^  
5 N H 
I 
m/z 282 (Vlh) 
m/z 267 ( V l i ) 
I 
( V l i ' ) 
: 83 : 












m/z 243 (VIj) m/z 270 ( V I g ' ) 
: 84 : 
m/z 255 jC^^H^yUS), {C^gH^j), m/z 240 (m/z 255-CH3) and 




m/z 255 , (VIk) (VIk ' ) 
C X J - ^ < > etc 
m/z 240 (VII) m/z 225 (Vim) 
85 
The mass spectrum of 5a-cholestan[5,7-bc]-2S3'-
clihydro-l*,5*-benzothiazepin-3p-yl acetate (VII) gives 
a very prominent molecular ion peak at m/z SAQCC^^H^jLOgNS); 
other significant ion peaks are observed at m/z 548 (M.-H), 
490 (M'1"-CH3C00), 489 (Mt-CH3C00H), 488 (m/z 489-H), 474 
(m/z 489-CH3), 473 (m/z 474-H), 455 (m/z 488-^H), 436 (Mt-
side chain), 427 (Mt-C^H^NS), 421 (m/z 436-CH3), 412 (m/z 
427-CH3), 409 (Mt-CH2=CHCgH^7), 408 (Mt-CH^CHjCQHjLy), 404 
(m/z 436-S), 403 (m/z 436-SH), 367 (m/z 427-CH3COOH), 281 
(C^QHJ^^NS), 268 (m/z 28I-CH3), 267 (C^ ^^ Hj^ N^S), 266 (m/z 
267-H), 241 (C.j^ 5Hj,^ NS), 200, 197, 175, 160, 151, 148 and 
other lower mass peaks.(Chart-3). 
The mass spectrum of 5a-cholestan[5,7-bc]-2',3'-
dihydro-l*,5'-benzothiazepin-3p-yl chloride (VIIl) gives 
a very prominent molecular ion peak at m/z 527/525 
(C33H.gNSCl), other significant ion peaks are observed at 
m/z 512/510 (Mt-CH3), 492/490 (Mt-SH), 491/489 (m/z 492/ 
490-H), 490 (Mt-Cl), 489 (MI-HCI)^'*, 474 (m/z 4O9-CH3), 
405/403 (Mt-C^H^NS), 404/402 (m/z 405/403-H), 389/387 
(m/z 4O4/402-CH3), 387/385 (Mt-CQH^7CH=CH2), 382 (Mt-side 
chain + 2CH3), 376 (m/z 489-CgHj^^, side chain), 367 (m/z 
404/402-Cl), 366 (m/z 404/402-HCl), 365 (m/z 366-H), 350 
(m/z 365-CH3), 339, 324, 319/317 (C^QH^QNSCI), 295(CJ^^20^^' 
86 
292/290 (nv^ z 405/403-side chain), 281 (Cj^gH^^NS), 268 
(Cj^ H^jigNS), 252 (C^^Hj^^NS), 241 (C^^H^^NS), 227, 213, 
210, 201, 200, 196, 192, 187, 185, 175, 172, 161, 158, 
156, 135 and other lower mass peaks (Chart-3). 
Ch^n-3 
m/z 427 - o 4 
(X=AcO) 
H^ COOH \ . 
^ V-CH3 









.^^ ^ /i 
s i d e chaln> m/z 436(X=AcO) 
N \ l - S 
' \ -SH m/z 404 
m/z 492/490 i"" 
(X=C1) m/z 403 
Mt 549 (X=Ac0) (Vir) / 299/990 
m/z 409 (X^cO) (C3,H,,0,NS) ^ ^ ^^^ ^^^^^^ 
m/z 387/385(X=Cl)/ . ^Z\ 
Mt 527/525 (X=Cl)(VIII«)\ 





















m/z 473 ^ ^8"17 
• m/z 376 ^ ^ ^ m/z 489 
m/z 252 












'm/z 268 (C H NS) 
' 17 18 
m/z 267 (C^^H^^NS) 
-> m/z 266 (C^^H^^NS) 
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The mass spectrum of 5 a - s t i g m a s t a n [ 5 , 7 - b c 3 - 2 ' y S ' -
d i h y d r o - l S S ' - b e n z o t h i a z e p i n e (JX) g i v e s a very prominent 
molecu la r ion peak a t ra/z 519 (C3gH^3NS). Other s i g n i f i -
c a n t ion peaks are observed a t m/z 504 ( M I - C H ^ ) , 503 
(Mt-NH2), 476 (Mt-43, from s i d e c h a i n ) , 434 (Mt-85, from 
s i d e c h a i n ) , 378 (Mt-s ide cha in , C^^^^), 295 {C^gH^jliS), 
283 (Cj^gH^j^NS), 282 ( C ^ Q H 2 Q N S ) , 280 (C^^gHj^gNS), 270 
{C^JH^QHS), 268 (C^^HJ^QNS) , 255 (Cj^^H^^^NS), 243 (C^^gH^yNS), 
228 (243-CH3), 254 (378-C^H^NS), 239 (254-CH3), 224 ( 2 3 9 -
CH3), 212, 198 and o t h e r lower mass peaks ( C h a r t - 4 ) . 
The mass spectrum of 5 a - s t i g m a s t a n [ 5 , 7 - b c ] - 2 * , 3 ' - d i -
h y d r o - 1 ' , 5 * - b e n z o t h i a z e p i n - 3 ^ - y l a c e t a t e (X) g i v e s a very 
prominent molecular ion peak a t m/z 577 (C37Hg=02NS). 
O t h e r s i g n i f i c a n t ion peaks a r e observed a t m/z 576 (Mt-H), 
535 (Mt-CH2C0), 518 (Mt-CH3C00), 517 (Mt-CH3C00H), 484 
(m/z 517-SH), 502 (m/z 5I7-CH3), 455 {ut-C^H^liS), 440 
(m/z 455-CH3), 436 (Mt - s ide c h a i n ) , 421 (m/z 436-CH3), 409 
(lAt-CH^=CH-C^^r^^), 408 {lAt-<:U2^H^0^^^^^), 404 (j^/z 4 3 6 - S ) , 
403 (m/z 436-SH), 395 (m/z 455-CH3COOH), 281 (C^^QHJ^QNS), 
276 (m/z 28I-CH3), 267 (Cj^^H^^NS), 266 (m/z 267-H), 241 
(CJ^^HJ^^NS), 200, 197, 175 and o t h e r lower mass peaks 
( C h a r t - 5 ) . 
: 89 
C h a r t - 4 
m/z 518 
m/z 503 « 
m/z 504 










Mt 519 ( I X ' ) 










(C H NS) 
18 20 
m/z 243 







m/z 228 m/s 224 
(C^^H^^NS) 









.-CH CO J^-H 









» m/z 241 
(C^^H^^NS) 
m/z 267 
(C^ H^j^ N^S) 
m/z 517 (C35H5^NS) | _j^. 
m/z 281 (C^QH^^NS) "'Z' ^ ^^ 
-CH, 
m/z 276 
: 91 : 
The mass spectrum of 5 a - s t i g m a s t a n - 3 - e n [ 5 , 7 - b c ] - 2 ' , 3 * -
c l ihyc l ro - l* ,5*-benzo th iazep ine (Xl) g i v e s a very prominent 
m o l e c u l a r ion peak a t 517 ( C O R H R I N S ) . O ther s i g n i f i c a n t 
ion peaks a r e observed a t m/z 516(M.-H), 502 (Mt-CH-j), 501 
(Mt-NHg)* 474 (Mt-43) , 430 (Mt-85) , 378 (Mt-C^^^2l^» 293 
(Cj^gHj^^NS), 281 ( C ^ Q H ^ ^ N S ) , 280 (CJ^QH^QNS), 278 (C^^QH^^NS) , 
268 (C^yHj^gNS), 266 (Cj^^H^^NS), 253 (C^^H^^NS), 241 
(C^^H^^NS), 226 (24I-CH3), 252 (376-C^H^NS), 237 (252-CH3), 
222 (237-CH3), 210, 196 and o t h e r lower mass peaks 
( C h a r t - 6 ) . 
Chart-6 92 
m/z 516 









^10^2i m/z 476 
m/z 281 m/z 241 





















T- steroidal benzothiazepines (VI-XI) undergo charac-
teristic fragmentation which can be helpful for identifi-
cation purpose. For the present we represent two cleavage 
modes as shown in the structure below: 
Cleavage mode a-a* provides a prominent ion peak at 
m/z 283 (C_j^ gH2j^ NS) in the structuresVI and IX. Analogous 
peak at m/z 281 (C.gH.nNS) after the expulsion of acetic 
acid and propionic acid can be seen in the mass spectra of 
VII, VIII, X and XI. The presence of O^QH^^ side chain in 
X and XI does not make any difference (regarding the frag-
ment ion peak at m/z 281) and this supports the proposed 
94 
fragmentation of a-a' cleavage mode (Scheme-17). 
The cleavage mode b-b* (Scheme-19) gives m/z 243 
from VI and IX and the corresponding peaks at 241 in 
VII, VIII, X and XI. 
The diagnostic peaks due to the fragmentation a-a* 
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